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In the matter of the above-captioned appUcation for a United States patent, notice is 
hereby given that the Applicant claims the priority date of February 1, 2001, the filing date of 
the corresponding Japanese patent application 2001-025227. 

The certified copy of corresponding Japanese patent application 2001-025227 is being 
submitted herewith. Acknowledgment of receipt of the certified copy is respectfully requested 
in due course. 
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^© n ^ MMmic^/JS b ?t P^BPI&^MI^M^ S % <^ ^ S r 

CDffilglcMlS b TjIS® ^ ^ U.i&f^ic jt^T<£ v>MtSi5t 

its :i ic J: »j . ±um^mmmmz ^^m^mm(Dm^^^^^x±u:^^ u m 

S: ^ ^ U ^^i&f^ S: -5 %) ® T' ^ y , 

_hia ^ -r ^ > e7*m#fc^-r -5 s 3? -r ^ > y^i-^© a:^ ^ ^ > y 
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mi!i^Mmmmmmi<DmM:^mx:^^x. 
±mjimsiz^^x^&-$nt:i±m<^^mm^^n^^^m^^±mxmm^ 

[0 0 0 1] 
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[0 0 0 2] 

-y>$:?Ji^,-r<5i^^il*'^^-5#'a-{Cli, RAS (Row Address Strobe) 

CAS (Colunn Address Strobe)#-^ i:;^;^ J: -5 h 

[0 0 0 3] 

3 OMHz®<J:-5;S;^n*yi'l&#<^>ltg«6<riS3^S(Z)%<^)-^^'5o 
[0 0 04] 

^mmm^^it. ^mm<Dmiz. i&mm(D^^hmu<Dmm(7)5iiX. ram® 

® ^ >r ^ > ^^Jt^filfiK®-iP RAS cfc e) ^ llfai##«)ji^(D 
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JS^T® J:■^^$«i:*iS3tT-^V^^*-f^^ «V ^MR AMtt, ms 0 MH z ©frffB^ 

icj:»;. i^gpiiig&cD^S^tt, y tt±fai 0 0MHzT*iir#$i±fei:l^^®^ 

[0 0 0 5]. 
[0 0 0 6] 

.^m.mo)/^^v^iz^^mm%mMx^r£<f£^x<^o ^t^x. mi2.x\t. 

AMCDm^Th^"^^ i7 )\^Xn.. Y-lZl/^hM-^ (YS) , ^^T h i2 l/^ ( 

ws) (DZ-Dom^iy^y^-h-^nky^v vn (bd $:^>rhi/o (wio 
(WL) ^^%y\fxm^72^^^%'7-t^o 

[0 0 0 7] 
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m(Dr^ib(D}^y h^n>^^ h3fx-;i/ (B LCT) , X h Ki: 
y^.yyUOSFET^i^U't^tcLttxDX h u-t^j- K3>^^ h7ix-;i/ (SN 
CT) {C:^#i&W^^mA^ovNTfey, ^n-fe;^A^^y:^r<©tfiT'3glc:*:#;&W^ 

So 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

^mizm^xmB'^n^^m<Dt>-hi^mm^ji^o)<Dmm^mmzwtm-tnit, 
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[0011] 

Lxm'm<D:f^=^vmmzit^x^^^mmm(7)^'< ^yvm^^m^\ tf^ti^^^:^ 
hm^moy^^ ^ y^'m-^t.9-^ h^m-^^ ^y-ifmr^^m^^t^it^^tiz^ 
y , ±mmi^mmmmzj:^m^mm<D^M^n'DX±m:^ ^ u uri'&^^s^iRF'ffi 

[0 0 12] 

t5vNTt7- Fii^^^ifrf^, m^-\^mmmmmzm<-^yy^ry:fmi^. ^-^ 

-f ^ > $ ti S ^ ^ U Efl^ i: ^ PI5^«? im8& ;t T ^ S ^##c*«ia 
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[0 0 13] 

hmtf^m-^nx\>^^. mmizi5\>^xit. ^(Dmmt)mm^n^^4±^^y ^ 
MR AM ^m^-t ^ =^m^ :f u ^<Dz>^. ^(D^m^ttm^^^icm^nx^i^ 

U 3 ><0 J; e) 1 IC fcH ^ T ^ tl 5 o 

[0 0 14] 

K^Jj&^ e> ^ S Am:tf-f >^ - x >f ^ t)«.#ffi liIiS&^ l^ffi ias& $:-^t^«^!g 

It. j^'Evri/^mmmm (ao i i, :ji>r>'7~KK^>r/-? (mwd) 12 
^ V zf<D-^^ismzn L T^:&{c 2 ±Tic 2 o \z^\'y hnr=.A mtf^ e> ^ 

(YDC) 1 3*'J|glt^tl-5. 
[0 0 15] 
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[0 0 16] 

) ISTb^^j^So EIltt> ^#^5^>yy 1 0 i:h%ic, ^^^y y 1 0 ®:g|ic. ^ 

, ^(Djig:^igic^-r<fce){c, -fe^xr^^fi^i e, -y-^'c?- k K^-r i 

^mmi 7 (Dammit, ^mmm c^nj^^^iur) i st^ti^o ±m^y:^r 
y':fmmi 6icmi^hH^iEyxrz/zfit. cMo smfSt<D^y^mmcj: 

[0 0 17] 

^^H, -!J->^C7- K^l±, J:ia-9-^Tl/'f 1 5lCj;oT4:$^irj$tl'5o 
[0 0 18] 

1 0(D-tf-^T U'-Y 1 5^C^3V^T 1 0 2 42ji:<Z)lf^y hmW-l^ ^tl^<DX\ U~ K 
i|g:&f^{Cli^4 K:$J'(Z);*^Ui2;i/7b^g^ieStlSo 5 1 22pi:®-t?-y7- Ki^Tb^tSJ-t 
e>tlS<DT% bf^y h^^^I^lCttS 12X32 = 16 K:^-® ^ ^ U •fe;i/A'Jg^S^$4x 
So rtllCJ;^, 1 o(D;>l^U T l/>rii, 4KX16K=64Mtf>yh<Z)J:e)^ 
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#2 001-025227 



4M= 2 5 6M\^y h<Z) J: ^ JfclB'IS^M&itoj: ^ lC$tl-5a 
CO 0 1 9] 

:4cl^JCfeVNT> mm TMOS j it. • :r=¥it>f F • ir^ 

m^^X'CDMo Sit. ^mi^mm<D:^Mm'$^(Do-b(D^^j\y^^v t/uziycD^ 
s FET%^?^:lBI^^c30^v^^I5N■r■M^tlTv^-5®-ett?&<, mw±itmm^- 

^oT^TV>So :$:3^^®CMOS, MO S F E T^tt— l8e«fll?$9ilCWo T V^S 

o 

[0 0 2 0] 

m0Mmmii^^^nx\f^^a m2 (a) izit. jifH2o<z)i?-:/Tu>rMAT0i: 

MAT 1 (D;*^y-fe;VT^-f ©¥®U'-YT'^7 h*^^$4x, ®2 (b) {C«, g| 2 

(a) (DA- A' m^(Dm^m'mmm.ii^^^nx\^^^. mmizi5\i^xit. ±mM 
AT 0 tu AT imizmn^n^-^y:^r>^s Am.m<DU4 7^:7 hjkxj^mmit 

[0 0 2 1] 

ACTttMOS F E T®?S'[±M^T'^ S N C T ii^ ^ U ir;^®^^^ - F 
SNiitStt-fbflJlJcACTtC^^^^tLSMOS F ET©±fB^^y - FSNtC^/^? 

B LCTlilf^y VmBl.t.f^^itW^ACT\zmW£<-^i^^MO S FETCDtf 
[0 0 2 2] 



1 1 



mii# 2002-3007564 




#200. 1-025227 



65;^#^^D-fe;^A^^y^$:i#oTL*o^';-r-5)o *^*^-5=3>^^ h SNCT 
[0 0 2 3] 

tlO— :S'<Z)S^*^. 1112 (b) T'^Stl7^i:e);&>^l/- hS^P Lie J:oT«^ 
T>^S A®li|MlC|9:t-t^tl'5-!t>^Tb-rMAT 0 ilMAT 1 (D:?"!/- h«^P 

i?^i^fSo :i*iicj:»j. •9-:/ru>rMATp(7)^i/- hS^^PLii-y-yri/^ 

MAT 1 ©y.l/- hS^P L^(Z)Sm$:>^i(ialCig^f sri:A"5-5r|glC;&So ^ 
';-fe;i/liCOB (Capacitor over Bitline) ^it$:fflV^T Vn^„ -T^^D^, 
y'- FSNSrtf h^B LJ:§[$(C|git<5o Zl(7) r IC J: o T , v^l/-l>«^PL 
li-y-yrb-TMATntiT'tf^y h^gB L hJifHT K^:^3S^MO S F E TCDg^^gp 

[0 0 2 4] 

r<^>i:^j&-t?-:/Tl/>rMAT 0Mc?)3^l^-i:«SP L iii^-^^T l/>f mat 

hSaP Li:$:<g^MM^$-&-5fi^#f«, v^t)^^)S l^^.^.^^^v^U;j- 
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\) #2 001-025227 
>^^^*$::^L/T-9-yTU'-rMAT OM®::^!^- P L iC-^X. ^ tlT b t 

[0 0 2 5] 

r®||i6MT'l±, 0 2 (b) lC:gtt-i:e)lC, b- h««P L P L (D) t 
PL (U) ®J:e)^^M#jti:$4x, :>5)^75)^S-:^l/- hmSPLCDi/- hmm#S: 
Tff ^i^;^)^T'^MAT 0, MAT i<Z):^u- hr^-e#§^i-^y-rx<£^{c^^rj 

T'fe-5o -M^l/T, fa'li=^■V/^°S/^(7)^ai!ife^l^C PICB ST^T a 2 O 5(Z) 
PL (D) tCliRu SrMV^St, ia'li=¥-Y>'N°S/^C S®^«S:lS4?)Sr i:*^!?^ 

[0 0 2 6] 

se)ic, z:®^jtic.>^i/-hm^pL (u) tLxw^mmi-^n. zfxy-h 

«MP L®SM?:$ blCTlf '5 31^;{)^T'^S<, e) L/T, y^'b-bSM 

P L e^ic^^Jaffl^Tlf-Si:, -^l^- hSMP L{C(Z)ofey-rX*^fr*»m$ti-5 

PL (D) ^LTiiT i NS:Mv^T=foj:vNo ^(Dm^%±u}Lnm<Dn^ff^n^ 

[0 0 2 7] 

h K l/-r > h (^35Mg?MfC J: o T ^ 5^?^ffilC $ tife N ^ -V > :^ ;i/M®it 
ipMMO S F E TQ 5, Q 6 ^JJ^ P 5^ ^ > ;i/M®iiipiM O SFETMOSFET 
Q7, QStS^htA^OMOS'yv'f-m^'^mWL-^i^^. N^-V >:^;i/MMO S F 
ETQ 5 ilQ 6(Z)y-;^li, ^jtV-X^C S N {Cg^M$tlS„ P^^>:^.;i/M 
MO S FE TQ 7 ilQ 8CDy-X«, ^^itV-X^C S P lC^ig$ tl-So 
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[0 0 2 8] 

±f3^^3®y-^MC SNi:C S PJCli, ^tl^4x>'^'7-:^-r v^UO S F ET 
Q 3 i:Q4;!)^^gg$tl-5o #lcMPg$4X5&VN3b^ N^-V > :^;i'M0DiifipiMO S F 
ETQ 5 i:Q 6®y-x;{)^g?i^Stife^jiy-xi®C SNicii, :^)^*^S^2>:^r 

>>^MJ|!c{C53^t5cLTiHfi$4^;tN^^>:^;^M(^/^°':7-;^-f ^y^MO S FETQ 

s f ETQ 7 iiQ 8®y-;^A'!gg^$tifc^>iy-:^^c S PlCtt, N^^>:^ 
;i/M®>'^'7-MOS FETQ4 A^^l^ ^tlTl&f^mffi V D D 55)'5-§^^ ?>4^'5o 
[0 0 2 9] 

JlfHN5^Y>:^;i/M(D7N°'7-MO S F E TQ 3 hLQACD^- h fCli, -fe>>?.r 

^^Mffi^b^-^S AN:i?)^«*&$ti-5o #^c«!ll^^4^J5;v^;b^. S AN(OA-fU"^;i/ 
tt#flE«JEVPPl//<;i/<Z)^^i:$tiSo #ffi«EhVPPli, _fc:ta«?l^ 

SffiVDDlcMLTMO S F ETQ 4 L^VA-fitMEJe^^JhlC^jES^X^ttjCO-TJfe 

-xiggc s p®«^$:_LiBaM«ffiVDDtc-rsz:i:7b^-e^So 

[0 0 3 0] 

S:M«&^itS-r3^-f XMOS FETQ 1 1 i:, ^Bffilf^y h«gBLOThBLO 
B^C/^-7';^U5^•¥-b«JBEVB L R ^^f^-^S^^-f ^y^MO SFETQ9hQ 

ETQ 9~Q 1 1 <Z)>!f- Mi, ^jltC - (If >y hi^-f =l^>r X) 

[0 0 3 1] 

r 1 8i,z^mvxm-f'^nr:i^yA-'$tmm^mi^x±m-:^v^^-i:^m^^m 

^■r-SMOS FETQ 9~Q 1 1 SrlSi^tC^ia J: e) iCf-S feO-^^So ± 
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#2 001 — 025227 
IBMO SFETQl KDZll/^^ hSi5l^ L ^ V^'fB«ffi V t h(Z)A^^y ^JriCiBS 

Mf <5 ^1^*^;^ < ^ U ^ U 5^ ^ - P^^tl^m^ L T b * e> o 
[0 0 3 2] 

■fe>;^T>>^S A^-^CDAmijy - Kid:, ^Slihr^i/ h^B L 0 T. BLOB 

izmm^n^^tcDm. MosFETQii:Q2*^e)j&-2>^^A (y) ;^-r^y5^ 

0 (s I o 0 Ti: s I o 0 B B i:*^e>^s) izmM^n^o ±SBM0SFETQ 

Affistry- Ki:n-;Jj;i/Am:^J«IS I OOTiiS I o o B S:g§M$-B:So Blg^-T 

^v5^llII^$:/rLTn-;!7;i/Am:fj^S lOlTilSIOl BtC^^Stl^o 
[0 0 3 3] 

o®-9-':^Tl/'r (M;tliMAT 0 hMAT 1 ) <D^^< mm-^ntcL-^zfriy^iD 

\^mt.(D^.^Azmm^nr=.:f>'^v'^jv(Dmmm^izM!Z^Lxmt-t^}:fv h 
m<D/\-y:fv^-T-'pm&izM-t^m^i^^jtm&mit^. ^mmt^nt:L-*)-^r 
\/y(m<^\^v vu<r>;\-'y^^)^^-v%&^^m,n.mt.\^xmmx^^iio\z 

±IH;«7^A^-r >y^llll?& (Q 1 2 ) ^$:SbTn-;f7;^Am;^J^S 
lOOT, S I O 0 B&t>*S I O 1 T, S I O 1 B{C'eAe>tl<5o 
[0 0 3 4] 

t5fH01(3DJ:^{C, ±Mn-ijJlKmi3ms IO0Ti:S IO0BS:tJfS lO 

1 T^i S I O 1 B*'^^-r ^y- Kli(Z)M;S*l^lcM^'i2>::^T>y^'JJt%:®^$ 

:&|nIlcM«$ti'5^>f >Affi;dilS?:jtbT;^>r F K^-f /^*M WD gptclg It 
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•r ^ ck e) ^ ti^ti*^^ ^ u A > ^ ^fig-r ^ j; e) ^ ti s o 

[0 0 3 5] 

$nTVN^„ rcDHMMtC^i-j-^^V-^^ ^^MRAMli, DDR SDRAM 
(Double Data Rate Synchronous Dynamic Random Access Memory ; ^^"F#.tCD 
DR SDRAM^:V^^) iCfoJl^ ^ tlT V>S, r®|IMM<©DDR SDRAM 

0 0 A~2 0 OD-fy^mi-ff^n^o 4 OCO^^U 0 — 3 (C^tl^tlptsf/SStl 

;t>t^u r i/-r 2 0 0 A— 2 0 0 Dii, ^©p^BPtc-T h y ^x@gtt$4x?^i^*-r-^. 

[0 0 3 6] 

_J^IB:*^UTl^-CS 0 0 A®®^b;&V>C7- Ki^litf iU^) T^n-^CRow D 
EC) 2 0 1 AfCjtSO'i^r KbXM#®7^=I- F*g^lc«eoJ^i2|s:;5>^^^u^;i/ 

icigi&^ti^o T 2 0 0 A(Z)E^^b^v^^MM■T-*-^^^i■fe>;^r>y 

(Sense AMP) 2 0 2 A^D^;;!? ^A^^HUSI (Column DEC) 2 0 3 A® I /Oi^lCM 
-a-StlSo ■fe>^T>^2 0 2 Ali, ;t^y 'fe;i/*>e>(Z)T'-^MmLtCi:oT^ 

A^^iii{?&2 0 3 Afi. ±tmm7'-^m^^mKmnLxmwi /^omizmm 

[0 0 3 7] 

:>l^y TU'>f 2 0 0 B;&VnL/ 2 0 0 D ©^tl-?tl{C>tvf b T t. ISf^lC, D'i^f^ii 
-^*2 0 1 B~D, -fe>;^T>:/2 0 3 B~D:at>*;?J^i^3l^tlIli^2 0 3 B~D 

hAyyr^l^'DT'-itAtjm^mn Buffer) 2 1 0 (Dmtjm^RX:^ :^ ^ yT y 
Zf^^ti'r-^liii^m^ (Dout Buffer) 2 1 1 (DAiJ^^(Cg^^$4x-5c 3§s^-D 
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Qtt, #tCMPS$tl^VA*^, 1 6 l^^y h*^e>^<57^-^D 0 -D 1 5 $:A;bXtt 
miJ-r^y'- ^ Aiatjt^^t^tl^. DQSA-jyy (DQS Buffer) 2 1 5 li, 

ffi bi&f^(Z) ^ {c±lB5g^ D Q m;^j-r -5 7^- ^ ® t'- ^ ;^ h n - 

[0 0 3 8] 

r Fu;^A;d«^-7b^e>^*&$ti^T Fi/xM#A o~A 1 4 ii. u^^r 
>?.M#i:;S7^A^r Fl/;^M#i:®^^^J'©#T'&y, TFU^^a'^v^t (Addr 
ess Buffer) 2 0 4 X'-KU^-^n. ^^^je^JCA;d$ tlS^IHT Fl/X##(D 
U^^r Y^Uy^m^itU^T Fl/^A^y 7t(Row Address Buffer) 2 0 5 
{C>^j^$tl, :;!J^A^T Fl/:^^#{i;!j^Ar Fl/;^A^y (Column Address 
Buffer) 2 0 6 ICg^i^StlSo U 7 l> a. "t; > ^J? (Refresh Counter) 20 8 
F"7^»y -J^ U :7 l/»y i/rL( Automatic Refresh) ^U^-fe;!/ 7 U P S/rL 
(Self Refresh)^(Z)^f r FW^^^Ig^-rSo 
[0 0 3 9] 

0a^(DRAM*^ MAli, 2 5 6Mtf y F® J:e)J&ia'lt^*$:i#o^-^> ;i7^ 
AT Fl^X^#ii UTli, 2 tf»y F#ft"e(Z);)l ^ U T^-fe:^ Sr^T^) <»: e> IC^-^^ 
feicii, T Fl^X-Q^A 1 4 ^rAiJ-rsr F VX5§g^:^)^tattejti-5o X4tf-/h 

#Ai 0 tT';?)^^^^3ti, XI 6\fy hm^xitr\^iy^m'^A9t.X'ti^m^ 

[0 0 4 0] 

±m^^^r }^u^^^yyT 2 0 GcDiatiit. ^^at Fbx^'t7>'^ (coiu 

mn Address Counter) 2 0 7lC^U-fe^y h^- ^ tLX^f^-^tl^o M i^^I^ 
) T y^U^^itj^y'Si 2 0 7«^«E(Z)nv> FJ&ifT'JI^StiSA-^?. F^- FC 
J3V^T±tByU^z>y F-r-^ i: L/T<Z>;J7^AT F l/>^^#, X«-e®:!!j^ AT F 
\/7^m^^m^k^y^ ^) h L^liS:, ^^At' =3-^*2 0 3 A~2 0 3 Die 
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[0 0 4 1] 

^- F^i;^':^^? (Mode Register) 2 1 3 li, ^-Sm-f^^- FW#$:#i$t-S„ 
±ISn 't^T^ 3- ijr (Row Decoder) 2 0 1 A;& V^ b D li, A> ^ -fe l/^ h (Banks 
elect)lllg&2 1 2 Tf|^$n^A>^fCMf5L:t%<^>(^*^*'^i&f^b, t7- Fi^© 
3Stiift#$:^f*3i±^c =l> hn-;!/®]?! (Control Logic) 2 0 9 tt, ^^{CMPSS 
tltSi\i^i!)K ^Uy^m^CLK^ /CLK (ia#/l±z:nA^#SnfeM#;b'5D'i7 

/DM;SLt)fDQS^l^-Fb5;^>^^ 2 13 5:/^.LfeT F IxX^-^ilj&^^i^ 
S4X> -etie><3D##<3Dl//<;i/©^'fl:^^>r ^ >iJ^J&iflC«^V^TDDR SDR 

[0 0 4 2] 

^□»y ^'M-^CLKil/CLKli, ^Uy^A^yZ7r^lfti:^XDL.h (Delaye 
d Lock Loop) tmS^ 2 14 iZAtS 3 tl, imS^ 2 1 4 {C i: o T P«ggP^ D >y 

#§^3n^o ±nmm^uy^it. #^cf[IPs$4^?&v^3^)^, T'-^ffi;dias^2 1 1 

tDQ 37-? ^y^T 2 1 5(Z)A:dM#^ LTMV>e>4xSo * fc> JifS ^ n -/ ^ A >y 
7TS::^b;ti^0^y ^5^##li7=^-^AiJllIS&2 1 0^, ^JT F l/^* > i5f 2 0 
7 lC#fc*^S tlS ^ n ^y ^ 55^^lC#t^ $ o 
[0 0 4 3] 

ii^tiSo ^>y ^-fe l/^ hM#/C Stt-?-CDn';7 i//<;i/icj:oTn v> FA*-9- 
'\<^)ig-fb^CJ:oTi^SS4^J5^V^o /RAS, /CAS, /WE ©#^#^31^® 
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m 
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[0 04 4] 

fe*J, ^^^#CKEAVN>f l/'/^;i/T'fetllSrjk®^n^y ^##CLK(Z)5it>J:*^ 

2 0 9 tc«j^$*i, ^(Dm^fi'^m7i.\tf\^ \^^)\^(Dt.^\z\t7'-9mi3m^2 i 

[0 0 4 5] - 

K-y-^r ^;i/{C S3 lt-5> A 0~A l l <Z)l/"<;i/tC<i:oT^^$tlSo 
^[0 0 4 6] 

T KU^##A 1 2 i:A 1 3 tt, JilSn'i^T Kux^ hn-^ • Ayi;r^'r 
^ K-9'-f ^;l/^cfev^TA:y^^3g^>fi#^l»;&$tl-g)o fipt>> Ai2i:A 

1 3(DM^5^^^*3ii:JC j: U, 4 ^ U ^'^^ ^ 0 — 3 d t)© 1 tl-S 

, jg^^^ey A>^{R!i®*®7'~^A:*jiaji&2 i oM'r-9&,tim^^oym'm 

[0 0 4 7] 

±IB:«7^AT Kl/>^.##li> BfffB®i:e){C2 5 6Mtf »y h^^X 1 6 bf^y 

sy ~ KXtt^>r K (=^J^(D::!!j^ATFl/X • y-K=iv>K, 

T KU^ • ^-r ha-T^ K) i^->r^';i/{C^t-^-5A0~A9(Dl/^;L'tCj;oT^^ 

[0 0 4 8] 
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DDR S D R AMICUS V^T^i, 1 -DCD :^ "f: V Ay ^ A- hW}i^^mt>tl 

x<Dmmz\tn^mm^^x^^iit^<. '^mm<D:f^=^')Ay^\zisn^u^r 

[0 0 4 9] 

-D 1 5 3?)^«g§L^V^|5S^J. ^il*«j!^T bT VMI V> FUtTtfJlC, m^m^ 

Uf^-v-s;^'3-7> F> nC^T Fl^>^x hn-y • Ay^ri^v^^^zi-^y}^^^ 

ni^x. p3mmi^^'^i^mi^^-^^:r.titi^-^mx^i>o ckdhmm^ddr s 

DRAMli, J:SS09J:e>lCl 6 tr^y hCD^^"e(D;l^U r^'iZI^Sr^f V^, AO'- 
Al 1 (Z)T KU'XtCj: tJ,^4M(^T Fl/:^$:l^t.. 4 -dCD :^ V Ay XM^-^ 
tl<S;ii:*^6>> ^^■e«;i^2 5 SMbf^y h (4MX4 A>^X 1 eif^y h) (D^ 
■3 ^ laii Wfi if o J: e) {C S tl 5 o 
[0 0 5 0] 

DDR S DRAM®#M^^^fflbi*f^li. U T'^<5c ^y^'^zU^ 

h/CS, □'i^TFt'XJ^hn-^/RAS, ;fj^AT Fi^:^;^ hn-://CA 

As = o iiUF^icfi'T Fi/xi:A>^7S^'©#*^A:fjsti, ^n^nu^r fi/ 

;^7'<:7T 2 0 5 h[a5&2 1 2T'^i#$n-5<. i^^ hm^ 

2 1 2T'ji^$tij^A>:^a)n'5^5=-*=i-3f*2 1 off^u^r y^uT^m^^^^^- f 
mtj^nr^m/bmmt'\zy^ry':f2 0 ziz^-DXi^m, m^^ti^. 

feA>^'«T^^7^>r (Active) IC^So 
[0 0 5 1 ] 

^fr FU'XA:d:«)^e) 3 cLK=^, CA s = 0 nmmzmr \^u:x,t.Ay^mM 
m-^nf^Atj-^n. ^H^nti^aj^i^r fu'^/n'^v 2 0 6 nAy^-^u^ hm 
m2 1 2x^w^n^o m^^nr^Ay^ff^r^y^^':fx^nit. uw^ntc^n 



2 0 
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r K U^*'J;^^AT Kl/>^:*':7>^ 2 0 7*^p5ffi;^7$tl, fs=y U^n- ^' 2 0 3 

»y h«lfiKTtt3 2 tf^y h) o 
[0 0 5 2] 

•fe>';^r>y2 0 2:^^^m:d$tife7'-^{if'-^A'xD a t a B u s 
TT'-^ffi:tnaii&2 1 1 A^^^ry^^'^ffi:^jSti<5„ m:da?-f ^ >tr«DL L 2 

1 4;{>^e>m;^J$tl€>QCLK®5iJlA'5u, iL^rff^*)(Dm:i^ypizmm't^o 3 

<Z)^, ±fHcDJ;e)tc2lI:e'®7'-^liA^L/;i/-»S>UT;i/^g|$4x, lffii>x2 
(D^-^ t^Jt.^o T^-'Si m^mmmc. DQSA^y7T2 1 5;«)^e)7'-tJJXhn 

[0 0 5 3] 

±iaDL L 2 1 4 ®f5:iiftt, 7'-^ffi;f7ims&2 1 1 i:, hqs/^v^t^ 1 ^ 

(Dm^^nv ^^^m-t^o ±Wr-9\i!,i]m^2 1 1 ilDQ S7l^y 2 1 5 
b^U :;!jia!i^?:MVNT|:^^^ n ^y i7fi-^(0^tg$:^g|$C L K J: U 

[0 0 5 4] 

m^Tk^WiWO)t.^K\t. ±faDDR S DRAM®DQ S/'^^y 2 1 5*^ 
ffiij/N-Y-r ^tf-^'^x^^T'fe-Sco-r, Jiffij^d^DQ Sictix'^nyn-fe^y-y- 
Qlctt-etilc|^ilb;^#^ii*^T'-^A^A:dSti<5o 7'-^A:dllIli!&2 1 0 

f'-^x hn-yfi-^icso"vNT?^^$n7^^n^y^'M-^{c^';, lrrfa®ie>tc 
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^AXD a t a B u s ^^\^XWR'^t\.f=.:f^'^^) ^ \Zi^7L^t\.X. ft^iS^^i^ 
[0 0 5 5] 

z.(j^nm,mx\x. _hta® j:e)^]SjS'SiDDR sDRAM$:<Bii^7^x h^a 

LT=foi:V^. 7^:^ hWM^^n >y iJ'DGC LKicKit-tSn^ hn-;i/liis&2 0 9 

%.(D^mm<j^n%^^m^>Ln\:><-^t\.x'^<. ^T'Efs, -ff&c* 

[0 0 5 6] 

(Z)^^^y^^fll^jR^JfS«iSBM<©«Eil^cov^TMi-Sc j&fe. 

[0 0 5 7], 

^#^S«CH I P<3D±3aMlciBM$tiS4M®^|g::^n^y ^^o* y DRAM-r 
^'n-fe;i/DRAM0'-'DRAM3 i:> T3aWlciBM$ti'S4M®DRAMv^n 
i2;i/DRAM4'-DRAM7 i:$:^gx.-5c Cltl^jCOD R AM^r^ ni2;i/<D-etl^ 
tlli^ DFTI1IS& (DFT:Design For Test) ^mX. #{C0J 
|^$4XJ&VN*'5, 6 4 KW (^^rnt?- K) X 2 8 8 b (If »y h) (DfE'll^MSr^-t 

[0 0 5 8] 
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SBfiStlS RAM^^ D-fe;i/S RAMO-S RAM 7 i:. ^#^««C 

H I PCDtfJ^tbgpjcBBgsti-S^^e) IM® S RAMv^n-fe;vs RAMS H^mx 

So S RAMV^D-fe;i/S RAMO-'S RAM3 ^e>U^fCS RAM4~S RAM 

ocA'^^tmtciffig^ti^ 3ti^coAm:^j-fe;b i oc^t>*s ram-^^ n-fe;i/®ra 

[0 0 5 9] 

Z(DmMM(D D R AM V i7 u ±jV(Dm^it. mt^M 1 v^ L HI 3 Km h t^MM 

v^T, i-Do^yy^ry^^izMLx&^izmn^nr^mm^v hm^mmmizm 

[0 0 6 0] 

^(Dmmm<DDRAM'T^u±)vxit. mzmm^tif^^^if^. t^^m^'^mz:^. 

^^y4y^^ii)-'^DRAM'7^u-^ji(D=^'^^y^M/i^y'7TizMLxmM<D 
^^t/V T;1/IC A:tJ-r S d t. ^ S ^ tC #^ »v ^X{iA »y 7 r 

^, rtl{Cj:oTDRAMV^n-fe;KD|^ig^^iT§:^^^<ll5feT'^Si:e)lCS 
ti-So DRAMv^nir;i/:;&'^MI^^^cD^i^®-T-x h^- Kii^tiSi: 
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[0 0 6 1] 

-5ffi©##RAS, WE^CDAiJt.. T U 7.m^(DAiJ. mn^Th^'r - 9 <D K 
:d *^ D R A M^^^|&3® *N e>^Z:^*3tl> ig*ffib^-t*^DRA M^J^^I^S IC >fe ^ 

[0 0 6 2] 

=E U m^m^*^ D R AMV ^ n -fe;!/® T ^ -fe XM(Z)7t iibCDt^J®^^ 
- F^Stl-Si:^. -fe U^^^tt7=-^^*^^(D#-^RAS ^DRAMV^ntC'fejt 

IS, 3 3 3MHz) A^^j^^tlSo ^>^. h^- KT'li7^^^3b>^, ^ISjimi&'f^ 
J:»;^iMV^^^^y (J^SOMHz) $ tl -5 o 

[0 0 6 3] 

^Uii^tlfe^-^RA S 1 l^fgPRASfi-^^rJ^^t-S 2o®:h> K (NAN 
D) ^^(O^anmS^G 1 i:G 2 $:^v^T«fiK$4^7t^^y^llII^&^D-fe^y hM#i:S 
3®M-^R A S 1 5:51MIlIj^Delayic J: tJ5i®$-&7tM#R A S 2 

K (NADN) m^<^Wimm^G 3 ^mi^xRm.-^iiXs ±m'^y'^mm (gi 

[0 0 64] 
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^ (Gl, G2) Vm^^n^\H^RAS1,i. CLKizmmLXMV7ht.nr=.R 

A s##cD?S'l4U"<;i/ (/N>f i//<;i//\cD^'fb) {c<fc»J, f^SSRA 

□ "t? l^/<;I/Jb^ /\>r U"<;i/^®^'fb) let y p^gp R a s $:#^?Sl^>fl: b t =e u 

[0 0 6 5] 

#^ , zfV^^- Vmi^ & t>ii: -5 ^ -e ^ ^ V N „ 
[0 0 6 6] 

^v^7.h=e- \^y^^y ifizx^)^- hfimm-^ti^-ry ]^ (nand) m^(Dm 

mm^G4 ^m^i. ^a)m;^M#i: U -t^y hM#RE S ETt^±y K (NAN 
D) mmoymmm^G 5 jkXJ^^y A- IN 1 $::n*LT_hSH^^y^IlIli^{CU 
■fe>y h#-^i:LTA:^7f -So h^- K® ii^C, JilS^^y^llIB& (Gl, G 
2) *'J_hfBM#RA S 2-r y -fe^y hStiTL* e)(D$:iS)^<'7t5?)fc. 5^^h=E-K 
^'^r-f N 2tCj: UMfebT_hfHigraiaS&G 3 

AS 2lCJ;S^^y5^ia!& (G 1, G2) ® U -fe -/ hSr-f^^r^fcjli = 
[0 0 6 7] 



2 5 
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5^ims& (Gi, G2) iz^wmit<Dr=.!^izAt!^ti&o "ttitk. ^mKi3\>^x. 
ji^M-^n^mmt. ±m^:^hm^u>y ^i^^ (dgclk) tmmiz.^^v^L 

[0 0 6 8] 

Gl, G2) Vm^^n^)HBRASlt. CLK{C|Rli5LTmU3i*4xfeRAS 

tSffi-fb (A-f l/'^;i/lC^fb) LT:*^U^*RI&#S:Bgi&$-e:, t«ISM-^RAS2 
lcf^^T> 7^;^ hUM^n^y i'M#DGCLK(Z)?S'l4i//^;i/ (A>r i/'^;i/*^^n 

^7 U^JU(Dmit) tc J: rt^ R A S L T ^ ^ U $:J^T $ it -5 

±m'^v^mm (gi, g2) nm^x-v-^y h^^^^n^o 

[0 0 6 9] 

^ V •fmwmmmmi^eiAyiz ^^jm^RAs ij^^m -^n^ti^. d Frmmz ^ 

r il of tg {C ^ S % ® T' s o 
[0 0 7 0] 

®8{cii, z.(Dmm^mm-t^r^isb(Dmi^mmmti^B^nx\^^^o mmi>t. m 

sestet* -stable, W^;i/&a*i-^^D-ti:T^bT v^S„ 08 (a) {C:^b 
feJ:e)tC, |||&# (rziT'ttS 3 aMHz^MSr^-r) -tfli. 1 n >y "t^-f ^ 
;i/*'?3 n s OJ:^{C^V^®T\ StifBfi0>9 J; e) tC;* ^ U iz;i/ii > ^ ^ hcD^Ja 
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[0 0 7 1] 
[0 0 7 2] 

ISWL(Dlit.Tlf^>f ^^^''^riiS^n^y^ (CLK) (r>:r.v VV i^-fs-h^ 
Xh*M^n>y^ (DGCLK) <DX ^y h U tC^^^'S Zl i: tC J: , 

[0 0 7 3] 

LTV^So 1119 (a) lC:mi/:fe<I;e){C, H^f^ (:i 3 3 3 MH z ©MS:^ 

X\%. 1 ^n^y i'i^->f i^;U*^3 n s ®J:e>^CMv^®-e, ttflHii^ Gj^ii: IC 
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[0 0 7 4] 

(3 3-eii3 3MH z (Z)MS:^-r) ^ U y ^ ^ 3 0 n s 

[0 0 7 5] 

(CLK) ®x^i;i;hU:^*-;<)^e>7^;^ h^M.^n^y^ (DGCLK) ©oi^y i^h 
[0 0 7 6] 

Vt('hK^). i\xnction (7T>^i/3>) hlCAoTEasy (ffi^) 

:y*^e5Jl@^j^cJ8^bv^/^"^-:y^cat^-^v^<„ y >rxv-i?>^®t*T'i±, t^x^j^ic 

^ ,j ^ ^ _ i^^r^^Ji^Tb^Hig $ ti -5 c 
[0 0 7 7]- 
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[0 0 7 8] 

function (7T>^^^H>) 7=":^ h "^^Easy (f®^) ->;^)^^)(M7j>CJ^^^^LV^ 
[0 0 7 9] 

[0 0 8 0] 

$tlTV^So EI 1 COmMD RAM^CfeV^T=fo, |Bl#^^^IlIli^7b^|gi:)- ^ tl-S o Zl 

y ^T^tiSo 
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[0 0 8 1] 
[0 0 8 2] 

n $:r^-feXt-'5fe«?)®|tffHi2 -e^ FCOMMNDS:=i?fi&-r-SRAS, CAS^ 

hffl^n>y^DGCLK$:AiJ-r^o ^(D^ D ^y D GC L Kli, tfflHIgf 6 fC^ 
L^iai^$:^ti^l^aPRAS^^IlIli^{c#fc$&$tiT, taSB® J: ^ F^- FJC 

DOUT®ffi:^;S:^f 
[0 0 8 3] 

(1) \Hmmi^mmm^izm\^xmi^^mi)mm^n^[HBm^t. ^©f^s 

-a-L, h^ - F(0i:^{c_tfS^api&#MOT#(^)^i^/^®;^)^^m2^ffi^® 
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[0 0 8 4] 

h M ^ ^ > 5: ±fH ^ n ^ M# n (Di<Lmmt>'^±tm'^mi'^m<D ^n^^ 

[0 0 8 5] 

f)^ o JilBl&f^ ^ >f ^ > IC J: o T -e <D i^gpi&f^<z)»m ^>f^>^A^is:^sti 

[0 0 8 6] 

i}^'D±^m^^-( ^ y ^##{c i: o T ^ ® f^spi&f^c^xm ^ >r ^ > ^a^is^ s n 
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[0 0 8 7] 

AM(D^y-$(-yai4:^it. ffffaOJ: -^^DDR S D R AMJCPS^$tl-5>=fe;<Z) 
7?l±^<, SDRAM^^n ^lC|lFi!L/T^^U T^-feXSr^f ^*^®{CXfc:<^fJ 

[0 0 8 8] 

:^mizi5\>^xmm-^n^mmo:>ot>i^mm^jt^(Dizj:^xn^n^mm^mm 

m 1 4/^^*^ e>m 2 v<m^(Dm^tizf:&^i^x±m\Hmm<mmm^^f^ i m^^/^^ 
BPt&f^0Jt^M#®0 1 ^mf}-^^m2 ^m^<Dmitizm^Lx±mp3mmi^mmm 

3 2 a}iiE# 2002-300756 
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[0 0 8 9] 

mv- \^mm^mmzm < -fe > x r > -fmi^, f^- ^ ^^mf^ s:^tf ^ ^ v mm 

[0090] 

U IMI2& ^ (D ^ T :^ ^ 4^^#:*ataS&^ficD igit^^ i: L T , 

[iai] 
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[03] 

[05] 
[06] 
[07] 

0 6CD|^gPRAS^^iaii«&(Z)l&f^S:§i^g-r-5fc«b<D^-r ^ >^^0T^feSo 
[0 8] 

[09] 
[010] 

[011] 

[012] 
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WL--9-yr7- Ki^, B L-fcf^y hS«, A.C T -tSttfligc, TCI, TC2- 

, B LCT-n>^^^ hgp, Ml~M3-^MSaiSM, Q 1 ~Q 1 1 -MO S F 
E T, 

1 0-;A^U5^^y:^, 1 1 -r b>fM^IlIS&, 1 2-;<>r VC^- KK^>f A, 

^, 1 7--9-^'C;- F K^-f/N% 1 S-x^fligc, 

2 0 0 A~D-:;l^UTl/-r, 2 0 1 A~D - □ 't^^H - ^, 2 0 2A~D- 
•fe>>^r>^> 2 0 3 A~D -:3tj^Av==r-^r, 2 0 4 -y KU:^A^y 2 

0 5 -n'^/T Kl/^A^y 2 0 6 "?!7^Ar FbXAy 2 0 7 "5t7^ 

AT Kl^;^;!!j'!7>^, 2 0 8-U ^U-^y S:/rL:ij':7>^, 2 0 9 - n > h □ -;Ha 
2 1 0-7^-^A±iag&> 2 1 1 -T^-^m^rtlll^, 2 1 2-A>i'-|2 l/^^ 
M1II&> 2 1 3 Fl/$^X^, 2 14-DLL, 2 1 4 D Q S /"?^y 7 

F F-^y >y:;^:7n^y y'', Delay-JSj^mKI, G 1 ~G 5 -f&SiaB&o 
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[02] 
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[03] 



o 

Q. 



1 



SIOIB 
SIOIT- 
SIOOB 
SIOOT 



VBLR- 
BLEQ- 



CSN 
VDD 
SAN 
VSSA 
CSP 



Qll 




iiQ7 Q8,i 



00 
Q 



T ■ T 



31 



QD 
OD 
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[04] 



w w w w wwww w 




^^ jColumn DECj ^^ 
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[05] 
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rCHIP 




— IOC 
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[0 7] 



L 



9<y 



^5 



1 

IK 



V 
M 



2c 
J 

K 



I 

If 
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[010] 



DC 7-;^ b 



Easy 



function h 



tRWL 
tRP 



DC 7^;^ b 



Easy 



{ 



function 7" >^ ^ — i 



-ik. , 



AC^^ h 



tRWL 
tRP 



1 0 
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[011] 




CLK DGCLK 



COUMND 



[Efl 2] 



1 r 



HI 

ws — 1[ 



WIO 



BL 
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mm] 



mm^mm. ^y(^h:^mt ^mtstmmiz j: y m%mm *)<D[^±^mmh r^^mi^ 
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m m A 



WL%m^ [00000 5108:i 

1. mM^MB 1990^ 8^310 
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m m A 



MM^-^ [000233169] 



1. m^^n B 1998^ 4^ 3H 

& m m^iP/h¥rU±*^BI5T@2 2#l-t 
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